Inducible expression and pharmacology of recombinant NMDA receptors, composed of rat NR1a/NR2B subunits.
An ecdysone-inducible mammalian expression system was used to study expression of recombinant N-methyl-D-aspartate (NMDA) receptors. Human embryonic kidney (HEK) 293 cells expressing the regulatory vector pVgRXR (EcR 293 cells) were transfected with rat NR1a and NR2B cDNAs using the inducible vector pIND (Invitrogen). Inducible expression of the NR2B subunit in cell clone designated EcR/rNR1a2B was investigated using quantitative RT-PCR and flow cytometry based immunocytochemical methods. The mRNA level of the NR2B subunits in EcR/rNRa2B cells was dependent on the concentration of the ecdysone analogue inducing agent, muristerone A (MuA). Similarly, NR2B subunit protein expression was higher in cells pre-treated with the inducing agent. Functionally active NMDA receptors were also detected in EcR/rNR1a2B cells after MuA induction. In presence of the inducing factor, NMDA-evoked ion currents as well as increase in cytoplasmic calcium-concentrations were measured using whole-cell patch clamp and fluorometric calcium measuring techniques. The pharmacological profile of the expressed NMDA receptors was characterised by comparing the inhibitory activity of several NR2B subunit selective NMDA antagonists in EcR/rNR1a2B cells with that observed in primary cultures of rat cortical neurones. Whereas the efficacies of the NR2B subunit selective NMDA antagonists were similar in EcR/rNR1a2B cells and in neurones, their maximal inhibitory effects were significantly higher in cells expressing NR1a/NR2B recombinant receptors. This study demonstrates that recombinant NMDA receptors can be expressed in an inducible way in non-neuronal cell lines using the ecdysone-inducible mammalian expression system. Such cell lines can be suitable tools in high throughput functional screening for potential subtype selective modulators of the NMDA receptor.